Failure of gonadotropin-releasing hormone (GnRH) pulses to increase luteinizing hormone beta messenger ribonucleic acid in GnRH-deficient female rats.
Gonadotropin subunit gene transcription and messenger RNA (mRNA) levels are differentially regulated by GnRH pulse frequency and amplitude in the male rat. The rapid changes of subunit mRNA levels and LH and FSH secretion during the estrous cycle, particularly the rapid rise in LH-beta subunit mRNA on proestrus afternoon, suggest that physiological changes in the pattern of GnRH action may also be important in female rats. However, in the absence of a GnRH-deficient female model the role of varying GnRH stimulation remains to be determined. We have characterized a GnRH-deficient model by administering the alpha-adrenergic antagonist phenoxybenzamine (PBZ) to ovariectomized (OVX) rats. Initial experiments showed that PBZ given 24 h earlier abolished the afternoon LH surge in OVX estradiol (E2) replaced rats whereas LH responses to exogenous GnRH were preserved. A PBZ regimen of 15 mg/kg ip at OVX followed by 10 mg/kg at 24 h and 5 mg/kg at 48 h prevented the increase in alpha, LH-beta, and FSH-beta mRNAs and LH and FSH secretion for 72 h post-OVX. LH and FSH responses to GnRH pulses were preserved suggesting that PBZ blocked the post-OVX increase in hypothalamic GnRH secretion. The suppressive effect of PBZ appeared to be specific to the hypothalamic-pituitary-ovarian axis as plasma PRL, TSH, and corticosterone were not decreased compared to controls. We have used this GnRH-deficient OVX female model to investigate the effects of exogenous GnRH pulses on subunit mRNA expression. GnRH pulses (5-250 ng/30 min for 12-24 h) were administered via an intraatrial catheter beginning 24 h after OVX and the first PBZ injection (OVX+PBZ+saline pulses to controls). Expression of alpha and FSH-beta mRNAs and LH and FSH secretion were increased by GnRH pulse doses of 5-25 ng to values similar to or greater than those in OVX controls though the higher doses of GnRH/pulse did not increase FSH-beta mRNA or plasma FSH. However, LH-beta mRNA levels were not increased by GnRH pulses. GnRH pulses were also given to rats replaced with proestrus concentrations of estradiol alone or in combination with progesterone (P). Again, no demonstrable increases in LH-beta mRNA expression were observed. alpha-mRNA concentrations were further increased in the presence of E2 alone, and P in combination with E2, produced an augmented response of FSH-beta subunit mRNA. These data suggest that ovarian steroid hormones act directly on the gonadotrope to augment alpha and FSH-beta mRNA responses to GnRH.(ABSTRACT TRUNCATED AT 400 WORDS)